In the title compound, C 20 H 19 NO 4 S 2 , the morpholine ring adopts the expected chair conformation. The central phenyl ring makes dihedral angles of 67.97 (4) and 7.74 (3) , respectively, with the benzoate phenyl ring and the morpholine mean plane. In the crystal, molecules are linked by C-HÁ Á ÁO hydrogen bonds, forming zigzag chains along the b-axis direction. C-HÁ Á Á interactions link centrosymmetrically related molecules, reinforcing the three-dimensional structure.
Chemical context
The title compound is a dithiocarbamate ester derivative of 3-(2-bromacetyl) phenyl benzoate, a key starting material used in the synthesis of phenylephrine, (R)-3-[À1-hydroxy-2-(methylamino)ethyl] phenol, which is a selective 1-adrenergic receptor agonist used primarily as a decongestant and as an agent to dilate the pupil and to increase blood pressure. Our current research work is aimed at the synthesis of a series of 3-(2-bromacetyl) phenyl benzoate dithiocarbamate ester derivatives. Dithiocarbamate acid esters exhibit a range of biological effects, including anti-bacterial, anti-fungal and anti-oxidant activity (Hirschelman et al., 2002) and inhibition of cardiac hypertrophy (Naoto et al. 2008) . Recently, it was found that 5-oxohexyl dithiocarbamic acid methyl esters are potent phase II enzyme inducers, which could be used as cancer chemo-preventive agents (Scozzafava et al., 2000) .
Structural commentary
In the molecular structure of the title compound, the morpholine ring adopts the expected chair conformation. The phenyl ring makes dihedral angles of 67.97 (4) and 7.74 (3) respectively with phenyl ring and the morpholine mean plane. This is also reflected in the deviation of the torsion angles C5-S1-C6-C7 = 175.32 (2) and C12-O3-C14-C15 = À178.91 (3)
. Weak intramolecular C-HÁ Á ÁS hydrogen bonds exist within the morpholyl dithiocarbamate moiety (Table 1) . ISSN 1600-5368 
Supramolecular features
In the crystal, molecules are linked by weak C-HÁ Á ÁO hydrogen bonds, forming zigzag chains along the b axis. C-HÁ Á Á interactions link centrosymmetrically related molecules, reinforcing the three-dimensional structure (Fig. 2) 
Database survey
A search of the Cambridge Structural Database (Version 5.35, updates February 2014; Groom & Allen, 2014) for 2-(4-methoxyphenyl)-2-oxoethyl dithiocarbamate gave one hit, namely GEGGUV01 (Jian et al., 2006) . A search for 2-oxoethyl dithioformate gave two related structures, viz. 2-oxo-2-(2-oxo-2H-chromen-3-yl)ethyl pyrrolidine-1-carbodithioate and (6-methoxy-2-oxo-2H-chromen-4-yl)methyl morpholine-4-carbodithioate . Interestingly, dimer formation via C-HÁ Á ÁO hydrogen bonds is a feature of the packing in these structures.
Synthesis and Crystallization
To a solution of NaOH (1 mmol) in 3 ml water was added to a mixture of morpholine (1 mmol) in ethanol (25 ml). After stirring at room temperature for about 20 min, carbon disulfide (1.2 mmol) was added dropwise and the resulting mixture was further stirred at room temperature for 90 min. Then 3-(2-bromacetyl) phenyl benzoate (1 mmol) was added and stirring was continued. After completion of the reaction (monitored by TLC), the solvent was removed under vacuum and the residue was extracted with dichloromethane (2 Â 25 ml) and dried over anhydrous MgSO 4 . The solvent was evaporated and the compound recrystallized from an ethanolchloroform mixture (3:1) to give the title compound as colourless crystals in 81% yield.
Off-white solid, IR (KBr) max /cm The molecular structure of the title compound, showing 50% displacement ellipsoids.
Figure 2
Packing diagram of the title compound, with C-HÁ Á ÁO and C-HÁ Á Á interactions indicated by dashed lines. Table 1 Hydrogen-bond geometry (Å , ) .
Cg is the centroid of the C15-C20 ring. Symmetry codes: (i) x; y þ 1; z; (ii) Àx þ 1; Ày; Àz þ 1. 
Refinement
Crystal data, data collection and structure refinement details are summarized in Table 2 . The C-bound H atoms were positioned geometrically and allowed to ride on their parent atoms, with C-H = 0.93-0.97Å and U iso (H) = 1.2U eq (C). (Bruker, 1998 ); cell refinement: SMART (Bruker, 1998) ; data reduction: SAINT (Bruker, 1998);  program(s) used to solve structure: SIR92 (Altomare et al., 1993 ); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: ORTEP-3 for Windows (Farrugia, 2012) and CAMERON (Watkin et al., 1993) ; software used to prepare material for publication: PARST (Nardelli, 1995) and PLATON (Spek, 2009 ). 
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